Abstract: This paper investigates the relationship between happiness (utility) and a host of socio-economic variables. The data set consists of a random sample of over 5,000 individuals from the Swedish adult population. Happiness is measured by a three-point categorical measure of overall happiness (not happy, happy sometimes, happy most of the time), and an ordered probit model is used to econometrically estimate the happiness equation. The results are consistent with the theoretical predictions and show that happiness increases with income and education and decreases with unemployment, urbanisation, being single, and male gender. The relationship between age and happiness is U-shaped, with happiness being lowest in the agegroup 45-64.
Introduction
The concept of utility has a long tradition in economics. The origin of the concept dates back to the writings of Bentham in the sixteenth and seventeenth centuries (Stark 1952) . Bentham referred to utility as a measure of happiness or pleasure and argued that utility was a measurable cardinal quantity that could be compared between individuals. This view of utility prevailed until the beginning of this century, when Pareto (1909) showed that demand theory could be derived based only on information about the ranking of different alternatives. This led to the ordinal utility concept, where utility simply refers to a preference ordering of alternatives and utility cannot be compared between individuals. This ordinal view of utility became the dominant view, and is still held by most economists.
The realization that interpersonal comparisons are necessary for normative issues of economic policy has, however, led to renewed interest in Bentham's concept of measurable and interpersonally comparable utility (van Praag 1971 (van Praag ,1991 Christensen et al 1975; Jorgensen et al 1980; Tinbergen 1991; Ellingsen 1994; Clark & Oswald 1994; Saunders 1996; Kahneman et al 1997) . Most of the work on estimating cardinal utility functions for interpersonal comparisons has focused on the impact of income and consumption goods on utility (van Praag 1971 (van Praag ,1991 Christensen et al 1975; Jorgensen et al 1980; Saunders 1996) . Tinbergen (1991) , however, argued that happiness is not only a function of consumption, but other factors such as social relations and education may be as important. There is thus a need for studies which examine a broader set of determinants of happiness. 1 From an equity perspective it may be especially important to assess the relationship between various socio-economic factors and happiness. In a recent article Clark & Oswald (1994) also 3 assessed the relationship between socioeconomic factors and happiness, with a special focus on the impact of unemployment. They found that unemployment reduced happiness, and that unemployment led to a greater loss in utility than divorce or marital separation. They also found a U-shaped relationship between age and happiness, with unhappiness being lowest in a person's mid-thirties. Surprisingly, they also found a negative relationship between happiness and education and they found no consistent relationship between income and happiness.
A potential weakness in the study by Clark & Oswald (1994) is the measure of happiness used. It is based on twelve questions about psychological distress, with the answers being added together to give a disutility scale between 0 and 12. This scale is then used as an ordered scale for (un)happiness. However, since the dimensions of happiness captured by each of these questions may not be equally important, the scale may not lead to the same ordering as the utility function of an individual.
The aim of this study is to assess the relationship between happiness and a host of socioeconomic variables. We measure happiness by a three-point categorical measure of overall happiness (not happy, happy sometimes, happy most of the time). This measure avoids the problem of the measure used by Clark & Oswald. Health status is a factor that can be expected to be an especially important determinant of happiness. Since a number of socio-economic variables may be important for both health status and happiness, we estimate an equation system that makes it possible to estimate both the direct effect of a variable on happiness and the indirect effect through its impact on health status. In Section 2 below a simple theoretical model that is the basis of the empirical analysis is presented. In Section 3 the data and variables used are described and in Section 4 the estimation methods are outlined. Section 5 reports the results and the paper ends with some concluding remarks in Section 6. 
The theoretical model
Individuals are assumed to derive utility according to the following utility function:
where U i is the utility of individual i (i=1,,,,,,I), h i is the health status of individual i and x i is a vector of private goods consumed by individual i. S i is a vector of socioeconomic factors that affect utility. The utility function is assumed to be cardinally measurable up to a positive affine transformation; in other words transformations of the form a+bU, where a and b are constants (b>0), are allowed. We also assume that the utility function is fully comparable between individuals, i.e. in positive affine transformations a and b are the same for all individuals (Boadway & Bruce 1984) . Health is produced according to the following health production function:
where m i is a vector of health goods such as medical care and h 0i is the initial (given) health status. Utility is maximized subject to the following budget constraint:
where y i is the exogenously given income of individual i, P i is a vector of private goods prices faced by individual i and p i is a vector of health goods prices faced by individual i. This leads to the following indirect utility function:
As can be seen in equation (4), the exogenous variables (y,P,S) may influence utility either directly or indirectly through the intervening health variable. This suggests two alternative approaches for estimating the utility model. The first approach is to model the intervening health variable explicitly in the following equation system: 
In the above equations β 1 -β 17 are coefficients to be estimated and ε 1 -ε 3 are error terms with zero mean and constant variance, and we also assume that cov(ε 1, ε 2 ) is zero. The full structural approach of equation (5) distinguishes between the indirect effects of the exogenous variables working through health and the direct effects of the exogenous variables after controlling for health, i.e. it identifies the process underlying the effects of the exogenous variables. The second approach captures only the total (direct and indirect) effects of the exogeneous variables in a reduced form model. In this paper we use both approaches to evaluate both the direct and indirect effects of the variables. The data used to estimate equations 5 and 6 are detailed below, together with the hypotheses for the different variables. 
Data and hypotheses
The empirical analysis of the utility model is based on data from a probability sample of the Swedish population, the Level of Living Survey (LNU) from 1991 (Institutet för Social Forskning 1992). The total sample consists of 6,773 individuals, between the ages 18-76 years.
After correcting for missing values, the sample was reduced to 5,106 individuals for the total sample. The survey contains data on for instance morbidity and different socioeconomic variables. Further details about the LNU are given in: Institutet för Social Forskning (1992) and Fritzell and Lundberg (1994) .
In Table 1 the variables used in the regression analysis are defined and in Table 2 summary statistics for the variables are given. Since there is no variation in the prices of private goods (P i ) and health goods (p i ) between individuals, it was not possible to include these variables in the analysis.
TABLES 1 AND 2 IN HERE

Utility (V)
Utility (happiness) is measured by a categorical question about life-satisfaction included in the LNU. In this question the individual's rated their personal satisfaction on a three-point scale (0=the daily life is never a source of personal satisfaction, 1=the daily life is sometimes a source of personal satisfaction, 2=the daily life is a source of personal satisfaction most of the time.)
The question provides three levels of utility, and due to the assumption of full comparability of utility functions, the utility of the three utility levels will be the same for all individuals. The ordered utility variable is used as the dependent variable in the estimation of the structural and reduced form utility functions.
Health status (h)
The health status is also measured by a categorical measure. In the categorical health rating question the individual's rated their own current health status on a three-point scale (0=bad health, 1=fair health, 2=good health). This type of categorical health measure has been shown to capture important information about the individual's health (Connelly et al. 1989) and to be an important predictor of mortality (Wannamethee & Shaper 1991 , Kaplan & Camacho 1983 Idler & Kasl 1991) . This variable is used as the dependent variable in the estimation of the determinants of health equation. It is also used as an independent variable in the estimation of the structural utility equation, by entering two dummy variables for fair health (HEALTH1) and good health (HEALTH2). It is expected that the utility function will be increasing in health status, and we thus expect a positive sign for this variable.
Income (y)
We use dummy variables rather than a continuous income variable to avoid making assumptions about the functional relationship between income and utility. Gross annual income is measured by three dummy variables: INC2=1 if the income corresponds to the second quartile (61,500-116,300), INC3=1 if the income corresponds to the third quartile (116,300-161,700) and INC4=1 if the income corresonds to the fourth quartile (>161,700). The reference category is individuals who belong to the first (poorest) quartile of the gross income distribution (<61,500).
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The source of the income data is the National Income Tax Statistics, linked to the LNU data.
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The income is given in Skr (Swedish Kronor; exchange rate September 1997 $1=Skr 7.80).
Income is expected to have a positive direct effect on utility, and a positive effect on health status. The total effect on utility is thus also expected to be positive.
The initial health status (h 0 )
We use two proxy variables for the initial inherited stock of health capital. We use a dummy variable for overweight measured as a body mass index over 30 (BMI>30), and we also include a dummy variable for if the parents or siblings of the respondent had any health problems (HPROBFMS). Both these variables are hypothesized to decrease the health status, and thus have an indirect negative effect on utility.
Socioeconomic factors (S)
We include the following socioeconomic variables in the analysis: age, gender, education, civil status, unemployment and urbanisation. Rather than impose a functional form on the relationship between health and age, we conservatively used three 0-1 dummies for age groups (AGE2, AGE3 and AGE4). We expect the health status to decrease with age, whereas it is difficult to know a priori what the direct effect of age on utility will be. The total effect of age on utility is thus indeterminate on the basis of theory.
Gender is represented by a 0-1 dummy for male (MALE). We expect men to have a lower health status than women, due to their lower life-expectancy. We have no prespecified hypothesis about the direct effet of gender on utility and the total effect is thus also indeterminate on the basis of theory. We include two dummies for the education of the individual (EDUC2, EDUC3).
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We expect education to have a positive direct effect on utility. Since higher educated persons can also be expected to be more efficient producers of health (Grossman 1972; Wagstaff 1986 Wagstaff ,1993 , education is also expected to have a positive effect on health status. The total effect of education on utility is thus also expected to be positive.
As a measure of civil status we include a dummy variable for if the individual is not married or cohabitant (SINGLE). It is expected that being single will have a negative direct effect on utility and a negative effect on health status. The total effect on utility is thus also expected to be negative. We also include a dummy variable for if the individual is currently unemployed (UNEMPL). Unemployment is expected to have a direct negative effect on utility and a negative effect on health status. For the total effect on utility we thus also expect a negative effect.
Finally, we include two dummy variables for urbanisation (SMALLCITY, BIGCITY). We expect urbanisation to have a negative effect on health status, whereas we have no a priori hypothesis about the direct effect of utility on urbanisation. The total effect of urbanisation on utility is thus indeterminate on the basis of theory.
Estimation issues
In estimating the models we have to take into account the fact that both our dependent variables (utility and health status) are ordered responses with three categories each. An appropriate tool for analyzing such ordered categorical data is the ordered probit model (for references see Amemiya (1981) , Cameron & Trivedi (1986) , Greene (1993) ). Let V i * be a continuous, latent variable representing for instance the cardinal utility function of the individual. We assume a linear dependence between the latent variable V i * and X i , β and ε i :
corresponding mean figures in Table 2 are not equal to 0.25.
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The variable V i * defines a variable v i which is related to the above mentioned categories in the following way:
where θ i = 0,1, are unobservable thresholds. Denoting the cumulative density function of the standard normal distribution as above (Φ), it follows that the probabilities of an individual for each category are given by:
with α = β/σ and θ j /σ = µ j-1 , 0,1, i.e. note that only the ratios β/σ and θ j /σ are estimable (Dustman 1996) . If the regression contains a constant term, the full set of coefficients is not identified. A common normalization is to set µ 0 = 0, which means that the estimated coefficients µ i , i=1 represent the differences in the respective thresholds: µ i = µ i -µ i-1 (Greene 1995; Dustman 1996) . Greene (1993) points out that the interpretation of the estimates is not straightforward. A positive regression coefficient indicates that an increase in the respective variable shifts weight from category 0 into category 2, which means that the probability of category 2 increases and the probability of category 0 decreases. The ordered probit model was used to estimate the equation system in equation (5), and the reduced form model in equation (6). Equation (5) is a recursive (triangular) system with a diagonal Σ matrix, i.e. there is a unidirectional dependency among health and utility and the disturbances across equations are assumed to be contemporaneously uncorrelated. Both equations in the utility-health system can thus be estimated separately by the ordered probit model (see Greene 1993) . 
Results
In Table 3 we report the estimation results for the structural and reduced form happiness models. To facilitate the interpretation of the results we also show in Table 4 
The effect of health status (h)
As expected, health status has a significant positive effect on happiness. Both the health status dummy variables are significant (P<0.01), and the effect of HEALTH2 (good health) is also significantly higher than the effect of HEALTH1 (fair health;P<0.01). The predicted probability of being happy most of the time is 0.42 with a bad health status and 0.60 with a good health status.
The effect of Income (y)
The estimated effects of income on happiness are positive both in the structural and the reduced form models. In the structural model, the estimated direct effects of INC2-4 on happiness are all positive and INC2 and INC4 are significant (P<0.10) and INC3 are close to the limit of significance at the 10% level. The estimated effect of INC4 tend also to be higher than INC2-3.
As expected, income is also positively related to health status, which means that the total effect of income on happiness will exceed the direct effect. This is also seen in the reduced form model where all the income dummy variables are positive and significant (P<0.10) and the effect of income increases successively for each income variable. The predicted probability of being happy most of the time increases from 0.53 in the lowest income quartile (INC1) to 0.61 in the highest income quartile, if the total effect of income is taken into account. If only the direct effect of income on utility is taken into account the difference in the probability of being happy most of the time is only three percentage units between the lowest and the highest income quartiles. This indicates that a large part of the effect of income on happiness takes place through the intervening health variable.
The effect of the initial health status (h 0 )
As expected, our two proxy variables for the initial inherited health status, overweight (BMI>30) and health problems in the family (HPROBFMS), are significantly negatively related to health status in the structural form equation system. Contrary to our hypothesis, however, they have no impact on happiness in the reduced form model.
The effect of socioeconomic factors (S)
The direct effect of age on happiness is positive and AGE4 (>65 years) is significantly positive, indicating that individuals in the highest age group are happier than individuals in the youngest age group (18-34 years) if health status is held constant. The effect of age on health status is as expected negative and all three age dummy variables are highly significant. This effect on health status will thus counteract the positive direct effect of age on happiness. The total effect of age on happiness is shown in the reduced form model, and in this equation AGE2 (35-44 years) and AGE3 (45-64 years) have negative signs, although only AGE3 is significant (P>0.10). AGE4
(>65 years) has a positive effect that is not significant compared to the baseline category, but is close to significance compared to AGE3 (P=0.1336). Overall the relationship between age and happiness is thus U-shaped, with happiness being lowest in the age-group 45-64 years. The predicted probability of being happy most of the time is 0.59 in the age-group 18-34 years, 0.57 in the age-group 35-44 years, 0.55 in the 45-64 years age-group and 0.60 in the age-group over 65 years.
Male gender has a significantly negative direct effect on happiness. As expected, male gender also has a negative effect on health status, which will further increase the negative effect on happiness. The total effect of male gender is also negative and highly significant in the reduced form model. The predicted probability of being happy most of the time is 0.55 for men and 0.60 for women in the reduced form model.
Education, as expected, has a positive direct effect on happiness, and both the education dummy variables are significant (P<0.05). Education also has a highly significant positive effect on health status (P<0.01), indicating that education increases the productivity of producing health. This effect will increase the total effect of education on happiness. Both education variables are also highly significant in the reduced form model (P<0.01). The predicted probability of being happy most of the time increases from 0.55 with less than high school education to 0.67 for university education, based on the total effect in the reduced form model. This can be compared to an increase in the probability of being happy most of the time from 0.57 (less than high school education) to 0.61 (university education), if only the direct effect on happiness is taken into account. According to the size of the regression coefficients the difference in utility between having a university education and having less than high school education is greater than the difference in utility between men and women (P<0.05), but not significantly different from the difference in utility between the highest and the lowest income quartile.
Being single, as expected, has a significant negative direct effect on happiness (P<0.01) and a significant negative effect on health status (P<0.01). The total effect is thus also negative and highly significant in the reduced form model (P<0.01). The predicted probability of being happy most of the time is 0.47 for persons who are single and 0.62 for persons who are married or cohabiting. The effect on utility of being single is greater than the difference in utility between the highest and the lowest income quartile (P<0.05) and the difference in utility between men and women (P<0.01), but is not significantly different from the difference in utility between the highest and the lowest education category.
Unemployment has a direct significant negative effect on happiness (P<0.01), but has no significant effect on health status. The total effect of unemployment is negative and highly significant in the reduced form model (P<0.01). The probability of being happy most of the time is 0.49 for individuals who are unemployed and 0.58 for individuals who are not unemployed.
The effect of unemployment on utility is not significantly different from the effect of gender or the effect of being single. The effect is also not significantly different from the difference in utility between the highest and the lowest income quartile.
The estimated effect of urbanisation shows that living in big cities has a significant negative direct effect on happiness (P<0.10) and a significant negative effect on health status (P<0.05), compared to living in rural areas. The total effect on happiness of living in big cities is also negative and significant in the reduced form model (P<0.05). There is no significant difference between living in rural areas and living in smaller cities in the structural form model or the reduced form model. The predicted probability of being happy most of the time is 0.55 in big cities and 0.58 in small cities and rural areas. The effect of living in big cities on utility is significantly lower than the effect of being single (P<0.01), but is not significantly different from the effect of gender or the effect of unemployment.
Concluding remarks 16
We have investigated the relationship between happiness and various socio-economic variables, based on data from a random sample of over 5,000 individuals in the Swedish adult population.
Using a categorical measure of overall happiness and regression analysis with the ordered probit model, we are able to estimate the effect on happiness of a host of socioeconomic variables.
Both a structural form and a reduced form model are estimated, to distinguish between the direct effect on utility and the indirect effect through the intervening health status variable.
Our results are consistent with the theoretical predictions. As expected, happiness increases with both education and income, and decreases with being single and unemployed. We also find that women are happier than men and that people living in rural areas or small cities are happier than people living in big cities. As regards age, we find a U-shaped relationship between age and happiness, with happiness being lowest in the age-group 45-64 years. Our results also show the importance of taking into account the fact that many variables affect utility both directly and indirectly through the effect on health status. The indirect effect was shown to be very important for the effect of variables such as income, education and being single.
It is interesting to compare our results with the recent study by Clark & Oswald (1994) . Our results are consistent with the results of Clark & Oswald in that unemployment and being single has a strong negative effect on happiness. A U-shaped relationship between age and happiness is also found in both studies, with happiness being lowest in the mid thirties in the Clark & Oswald study and in the age-group 45-64 years in our study. There are also some important differences in the results of the two studies. Clark & Oswald found no systematic relationship between income and happiness and found a negative relationship between education and happiness. As predicted by economic theory, we find a positive relationship between both income and happiness and between education and happiness. Clark & Oswald also find that men are happier than women, whereas we find the opposite result. There are many possible explanations for these divergencies in results. They could reflect genuine differences between the two countries or the two samples, or they could reflect differences in the measurement of the different variables. When it comes to the measurement of variables a potential problem in the Clark &
Oswald study is that their measure of happiness may not order alternatives the same way as the utility function. This is because the measure of happiness was constructed by adding different dimensions of psychological distress that may not be equally important. That problem was avoided in this study by using a categorical measure of overall happiness.
Our results support the arguments made by Tinbergen (1991) , that many "non-economic" variables may be as important for happiness as income and consumption. Our results suggest that socio-economic variables such as unemployment, health status, gender, being single, urbanisation and education may be as important as income for happiness. This has important implications in for instance studies of equity and distributional issues, since to assess the distribution of welfare in society it is important to also take into account the distribution of non-economic factors such as education, health status and employment possibilities. A further investigation of the relationship between non-economic factors on happiness and the interaction between economic and non-economic variables is a challenging issue for further research.
In conclusion, it is important to note some limitations of the study. One limitation is that there may be omitted variables that affect happiness, which may lead to omitted variable bias. Another important limitation concerns causality. Since we use cross-section data, it is necessary to be cautious in inferring causality between variables. For some variables there could be problems with reverse causality, e.g. that unhappiness or health status affect income and education rather than the other way round. If this is the case, then the estimated effects of income and education will be biased, along with the effects of all other correlated regressors. Unfortunately, the lack of instruments precludes some formal tests of possible endogeneity and our results therefore need to be interpreted with caution. = 1-exp((-2*(LU-LR/n)), where LU is the unrestricted log likelihood values and LR is the restricted log likelihood values. n is the sample size (Magee 1990 ).
